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REMARKS 

Claims 17-73 were previously pending in the application. Claims 17-19, 22-69, and 72- 
73 are canceled. Claims 20-21 and 70-71 remain pending in the present application. *No new 
matter is entered, and the amendments made herein are fully supported by the specification, 
claims and drawings as originally filed. 

Claims 20, 48, 49, 70 and 71 are objected for reciting rather than "wt. %" as per the 
specification. Claims 48 and 49 are cancelled. Claims 20, 70 and 71 are amended as suggested 
in the Office Action. Applicants request that the objection be withdrawn. 

The Examiner rejected claims 17-19, 30-44, 47, 50-66, 69 and 72-73 under 35 U.S.C. 
§ 103(a) as being unpatentable over U.S. Patent No. 6,607,620 to Knickerbocker et al. in view of 
U.S. Patent No, 5,130,067 to Flaitz et al. Applicants traverse the rejection to the extent that it 
can be maintained. As these claims have been canceled, this rejection is rendered moot. 

The Examiner rejected claims 20-21 under 35 U.S,C. § 103(a) as being unpatentable over 
U.S. Patent No. 6,607,620 to Knickerbocker et al. in view of U.S. Patent No. 5,130,067 to Flaitz 
et al. as applied to claim 19, and further in view of JP 49-37921. Applicants traverse the 
rejection to the extent that it can be maintained. 

Independent claim 20 and dependent claims 21, 70 and 71 relate to a method for reducing 
shrinkage during sintering low temperature co-fired ceramics. A layer to constrain shrinkage in 
the X-Y direction is positioned on a dielectric body to enclose an active area. The constraining 
layer is a low sintering temperature material comprising a strong auxili;iry component to lowey 
the sintering temperature of the layer. Bonding glass may be used to bond the constraining layer 
to the ceramic layer. Sintering involves bonding of adjacent surfaces of a mass of particles by 
heating below the fusion temperature. In sharp contrast, glass formation involves heating of 
glass-forming materials to produce a completely fused melt that is cooled to a non-crystalline 
molecular structure. Applicants enclose a page from A. Dodd and D. Murfin, " Dictionary ofo - 'jf 
Ceramics ", The Institute of Materials (1994); and two pages from W. Kingems, H. Bowen, and 
D. Uhlmann, Introduction to Ceramics. John Wiley & Sons (1991). 



4 



PAGE 6/12 * RCVD AT 4/2612007 1:15:48 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/17 ' DNIS:2738300 * CSID:+61 23329081 * DURATION (mm-ss):04-30 



APR-26-2007 12:11PM F ROM-MERCHANT & GOULD +6123329081 T-842 P. 007/012 F-174 

U.S. Patent Application Serial No. 10/829,010 
Reply to Office Action ofJanuary 4, 2007 

Knickerbocker et al. disclose a method for constraining shrinkage during processing of 
greensheets prior to sintering. Knickerbocker et al apply a constraining frame that may be a 
glass ceramic material. Knickerbocker et al. fail to teach a constraining frame comprising a low 
sintering temperature material. As explained above, sintering involves forming an 
agglomeration of particles, whereas glass ceramic i$ anon-crystalline material. Applicants 
respectfully submit that glass ceramic does not suggest a mass of agglomerated particles. 
Further, the constraining frame is cut away before sintering the greensheets and therefore does 
not affect shrinkage during sintering (column 4 lines 36-53). 

Flaitz et al. disclose a process for controlling Z-direction camber and X-Y bulge and 
distortion by applying pressure to the surface of a green ceramic structure during sintering. 
Flaitz et al. disclose several embodiments of their invention including the use of ,f contact sheets" 
that rely on friction to control shrinkage (beginning at column 8 line 65). The contact sheets 
must not fuse to the ceramic and are removed from the ceramic after sintering. There is no 
teaching or suggestion by Flaitz et aL of a process that controls shrinkage during firing of a 
monolithic structure that includes bonding glass applied between the contact sheet (constraining 
layer) and the ceramic layer (dielectric body). The combination Knickerbocker et al. and Flaitz 
et al. fail to teach or suggest a constraining layer (frame) comprising a low sintering material that 
is present during sintering; and fail to teach or suggest a strong auxiliary component to lower the 
sintering temperature of ttie constraining layer. 

JP '921 is cited for teaching that glass can be strengthened by the presence of vanadium 
oxide. The Office Action concludes that it would be obvious to one of ordinary skill to similarly 
modify sintered powder, JP '921 also states that the presence of vanadium oxide provides glass 
having low expansibility , whereas the claimed sintered constraining layer reduces shrinkage of a 
ceramic substrate (paragraph [0043]). As explained by the " Dictionary of Ceramics " and the 
Introduction to Ceramics cited above, glass is a non-crystalline solid. It is usually formed from a 
melt. Because of a rapid cooling rate, glass has not enough time to form a long range ordered 
crystalline structure. Therefore, it is a non-crystalline solid. In sharp contrast, vanadium oxide 
in the present invention directly functions as a sintering aid to lower sintering temperature of 
refractory ceramics (page 12, paragraph [0037] and [0044]), Vanadium oxide is a crystalline 
material as opposed to non-crystalline glass. Vanadium oxide has a melting point of about 690 0 
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C, After melting, it acts as a liquid phase to enable a liquid phase sintering. There is no 
reasonable expectation that a substance useful for modifying the physical properties of non- 
crystalline glass would provide a similar modifying effect on the physical properties of sintered 
particles. No art is cited that establishes that vanadium oxide performs an equivalent function in 
materials as physically and chemically diverse as glass and sintered powder. Factual findings, 
fully explained, to support the conclusions of the Office Action must bu provided. See In re Lee, 
61 USPQ2d 1430 (Fed. Cir. 2002). 

Applicants respectfully submit that Knickerbocker et al. in view of Flaitz et al. and 
further in view of JP 49-37921 does not teach or suggest all of the elements of the invention as 
claimed, and request that the rejection on this ground be withdrawn. 

The Examiner rejected claims 45-46 under Section 103(a) as being unpatentable over 
U.S. Patent No. 6,607,620 to Knickerbocker et al. in view of U.S. Patent No. 5,130,067 to Flaitz 
et al. as applied to claim 17, and further in view of U.S. Patent No. 6,488,795 to Sakai. 
Applicants traverse the rejection to the extent that it can be maintained. As these claims have 
been canceled, this rejection is rendered moot. 

The Examiner rejected claims 47-49 under Section 103(a) as being unpatentable over 
U.S. Patent No. 6,607,620 to Knickerbocker et al. in view of U.S. Patent No. 5,130,067 to Flaitz 
et al. as applied to claim 17, and further in view of JP 2001-158670. Applicants traverse the 
rejection to the extent that it can be maintained. As these claims have been canceled, this 
rejection is rendered moot. 

The Examiner rejected claims 67-68 under Section 103(a) as being unpatentable over 
U.S. Patent No. 6,607,620 to Knickerbocker et al. in view of US. Patent No. 5,130,067 to Flaitz 
et al. as applied to claim 19, and further in view of JP 58-1 15838 Abstrsict. Applicants traverse 
the rejection to the extent that it can be maintained. As these claims have been canceled, this 
rejection is rendered moot. 

Claims 21, 70 and 71 depend directly or indirectly from claim 20. As explained above, 
claim 20 is now allowable over the combined art relied on in the Office Action, Because this 
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amendment places the claims into condition for allowance, and raises no new issues, 
consideration and entry of this Amendment After Final is appropriate. 

In view of the above amendments and remarks, Applicants respectfully request a Notice 
of Allowance. If the Examiner believes a telephone conference would advance the prosecution 
of this application, the Examiner is invited to telephone the undersigned at the below-listed 
telephone number. 



Respectfully submitted, 



23552 



MERCHANT & GOULD P.C 
P.O. Box 2903 



PATHNT TRADEMARK OFFICE 



Minneapolis, Minnesota 55402-0903 
(612) 332-5300 





Brian HBatzli 
Reg. No. 32,960 
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